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Abstract: [Objective I Rice line, 75-1-127, which harbors the broad-spectrum blast resistance gene Pi9, has been widely
used in rice variety improvement for blast resistance. Given that 75-1-127 shows strong resistance to brown planthoppers
in our previous breeding projects, we identified its resistance genes to brown planthoppers and used it in molecular
marker-assisted selection breeding. [Method] The PCR products, which amplified from the genomic DNA of 75-1-127
with the primers designed according to the sequence of Bph14 and Bph15 genes in rice line B5, were sequenced and
analyzed. The brown planthopper resistance of 75-1-127 and B5 were also identified with seedling bulk test method. A
series of two-line genic male sterile lines derived from backcross with 75-1-127 as a donor parent, were screened with the
molecular markers linked to Bphl4 and Bphl15 genes. The blast resistance, brown planthopper resistance and main
agronomic traits of these progenies were also identified and evaluated. [Result] The sequences of Bph14 and Bph15 in
75-1-127 were identical with those in B5. The resistance scores at seedling stage of 75-1-127 and B5 were both grade 1.
In the progenies with 75-1-127 as resistance resource, the resistances to brown planthoppers of those monogenic lines of
Bph14 or Bphl5 and those Bph14/Bphl5 pyramiding lines were all improved. That the seedling mortality of
Bph14/Bph15 pyramiding lines was 8.5%, equivalent to the donor parents 75-1-127 and the positive control B5, further
confirming that 75-1-127 contained resistance genes to brown planthoppers. [ Conclusion] Rice line 75-1-127, which
carries the genes of Bph14 and Bph15, could be used as resistance resource in breeding.
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Table 1. PCR primers for Bph14 and Bph15 gene sequencing.
H %A Feo R B 1EF 574 AR PCR /=¥
Target gene Sequence fragment Forward primer sequence Reverse primer sequence PCR product / bp
Bph14-1 Frag. 1 AGCTGCTCAGACTCTTGCCTT TTGCCGCATATATGATGGCA 1384
Frag. 2 TACACTGCGTACGAAGACCA AGCTCTTCTCCTTGTACCTCA 1422
Frag. 3 TTGCCTGGAAGGACTGGGTA ATCCAGACGTTGCTGTAGGCT 1438
Frag. 4 TATCAGACATTGCGGGAGCT AGCATAAGGATAGTGGCTAGA 1046
Bph14-2 Frag. 1 TCATTCCAGGCAGCAACTCT TCGATCTCATGATCCTTGGGA 1395
Frag. 2 ACGCTATATTGAGCAGAAGCA AGGCAGTTAGCCTAGGACAA 1431
Frag. 3 TGCAGACTGAAGAAGCTTACCT TCTCGATGTCATCCAGACGT 1384
Frag. 4 TGCCCAGGCCTGGTATCCTT ACAACTCTCATTTGGTCCTG 908
OsLecRK1 GGCCTTGTTGAGTCGTATCCA ACAATGGTTGCTCTGCTACTC 3729
OsLecRK2 GATCATGTGGTTGTAGAGGAG AACCGGTTGCCTCGCAGAGA 2861
OsLecRK3 TAGGTAAGCATCAGTGCCCGA AGCAATGGCTCATCTCCTGT 2543

*2 RTHEERMNE CEMEEREESHE S FIR

Table 2. Molecular markers for genotype analysis of rice blast and Bph resistance.

519 H bR NREEE7)271 PACEE 2]
Primer Target gene Forward primer sequence Reverse primer sequence
RM7311 Pi9 AGTGGTCGTTGAACTCGGAG TCGTGGCGCCTTTAATCTC
RM7178 Pi9 TAACCTTCACAGCGAACGTG CCGTGAGATGGGCTACCTAC
76-2 Bph14 CTGCTGCTGCTCTCGTATTG CAGGGAAGCTCCAAGAACAG
MS5 Bph15 TTGTGGGTCCTCATCTCCTC TGACAACTTTGTGCAAGATCAAA

ng/uL)1.0 uL, ddH,0 6.7 uL. 5]4¥1H Invitrogen’ ]
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Fig. 1. Procedure of rice blast gene transfer with molecular
marker-assisted selection.
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Fig. 2. PCR products of Bph15 and Bph14 gene.
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Table 3. Analysis of sequence similarity of Bph14 and Bph15 genes between 75-1-127 and B5.

LR B GenBank ¥ 3¢5 FEBIE Y5 B5 FRAIAHALE
Gene fragment GenBank accession No. Location of sequence/bp Similarity with B5 sequence/%
Bph14-1 FJ941067.1 3043-7659 100
Bph14-2 FJ941068.1 3753-8387 100
OsLecRK1 KF748957 1-2442 100
OsLecRK2 KF748965 1-2436 100
OsLecRK3 KF748973 1-2436 100

7 HUAL B AR XS B L K FE GenBank Hi IBHEE 7 H A€ «

The location of sequence is based on the base sequence of the corresponding gene in GenBank.
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Table 4. Rice blast resistance of improved lines with different genotypes.

RIG AR R RE IR
Experimental material No. of lines Disease index”
€039 1 8.740.6
B191S 1 7.320.9
B191S(Pi9) 7 1.620.9™
B191S(Pi9+Bph14) 3 1.3#.07
B191S(Pi9+Bph15) 6 1.640.9”
B191S(Pi9+Bph14+Bph15) 2 1.640.9"

PRORGCEC TR (=R R B 15); T RORE R R 5 R EA B191S MR R BRSO 1% KT 2 R 2.

#Values are mean=SD (n=number of lines X 15); ™ Means significant difference between improved lines and B191S at 1% level.

#*5 BI191S FRIZFEA MR ARG LAY

Table 5. Brown planthopper resistance of improved lines with different genotypes.

s Bph Jk[xl % Ak P
Material Bph genotype Seedling mortality”/% Seedling resistance
$171002 Bph14 41.8434Bb it MR
$171005 Bph14, Bph15 8540.1Cc #Pi HR
$171008 Bph15 115826 Cc iR
B5 Bph14, Bph15 2.8+1.6Cc Pl HR
75-1-127 Bph14, Bph15 50435Cc =Pl HR
B191S 100.040.0 Aa &S
TN1 100.020.0 Aa S

BEHTR AR (0=3); BUTR (KNS TR IR 43 IR R TE 1% 5%7KF 12 AR %

# Values are mean=SD (n=3); The same capital and lowercase letters mean no significant difference at 1% and 5% levels, respectively.
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P2 DRI AR [ 0 0 b i i B e B (R BEAS 2K
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(Bphl4)
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Fig. 3. Brown planthopper resistance of the improved lines and the parents.
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Table 6. Main agronomic traits of the improved lines.
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. LYl PR (ESIS S RUAAE A1 e 26 ¥k AR
REHPR o . _ _ SERHUE
. Duration from seeding  Plant height Panicle length . . Percentage of dual exerted ~ Percentage of total exerted

Material . Spikelets per panicle . .

to heading /d /cm /cm stigma/% stigma/%
5171002 90 7594377 244429 134.5421.6™ 33.5H.97 706257
5171005 87 77.143.8" 18.340.8™ 122.6432.7" 3324217 69.042.2"
5171008 85 7214337 19.04.4™ 125.5:44.2" 34.442.3" 702426
B191S 81 49.643.2 14.44.3 7424126 25.6:H.7 63.342.4

BRABLE DTSN, HAVERE P E R 2 (n=16~20); RN R R 52AKEA B191S MR PERAE 1%/KF 2% 83,

Trait values are mean=SD except duration from seeding to heading (n=16~20); ~means significant difference between improved lines and B191S at 1%

level.
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